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The importance of materials processing industries?

Material conversion is the most GHG intensive element of the material and the energy system

3 basic industries directly emit 19% of global 

energy related CO2 emissions…

Source: own figure based on IEA ETP 2020 (4), data for 2019 (includes process emisisons)
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High need for reinvestment in European and Global heavy industries
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Agora Industry | Global Steel at a Crossroads  
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In sum: steelmaking assets have long li fetimes. Blast 

furnace relining wi ll add another 15 to 20 years of 

service li fe to a conventional plant. And new coal-

based steelworks can remain in operation for as long 

as 50 years (see figure 3).3 Accordingly, technology 

choices for reinvestment and new investment deci-

sions in the 2020s will be cri tical for the transition 

of the global steel sector.   

 

 

3  We assume 50 years of li fetime for a new coal- based 

steelworks. While the first “campaign li fe” of a blast fur-

nace is only around 20 years before major refurbish-

ments are required, other parts of the steel plant such as 

the coking plant and the basic oxygen furnace have 

technical li fetimes of around 50 years and may have to 

The good news is that two low- carbon technologies 

are market ready and can be deployed now, provided 

that policies enabling a business case for low- carbon 

steelmaking are put in place.   

be closed down prematurely before the end of their tech-

nical working li fe, i f countries strive to achieve climate 

neutrali ty by mid- century.  

Figure 2: Reinvestment and new investment requirement 

 

Left: Agora Industry analysis based on World Steel Dynamics, 2021; Agora Industry, Wuppertal Institute & Lund University for China, 2021 

Right: Agora Industry analysis based on World Steel Dynamics, 2021, TERI 2020 and SEASI 2020  

over 70% by 2030

Climate neutrality 2050 is only one investment cycle away: 

All investments from now on must be compatible with climate neutrality



Germany as an example

A comparison of industry

in recent climate neutrality

scenarios
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AGORA et al. Ministry of Economy German Energy Agency Assoc. of German Industry



GHG Emissions of Industry in Recent German Climate Neutrality Scenarios
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• Not all scenarios foresee net
negative by 2045

5

• Reduction has to speed up
• Industry has to become

climate neutral 
(-97% as a minimum)



Industrial Electricity Use

(without electricity used for H2 electrolysis)
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2050: 

300 – 400 TWh
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EL-share 
2030: 
34 bis 44%

EL-share 
2045/2050: 

43 bis 75%

Electricity becomes the dominating final energy in industry
But we see a vast range between studies

EL-share 
2020: 
31%
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Hydrogen use in industry by sector 

All studies see hydrogen necessary in steel industry and as a chemical feedstock
But the amount of hydrogen use and all other uses are debated
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Chemical industry in climate neutrality scenarios

Energy demand



The European green energy challenge

With a focus on petrochemistry
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Largest energy user of 

the industrial sector 

(energy and non-energy 

purposes)

3rd largest emitter of the 

industrial sector 

Challenge: The sector 

requires carbon 

feedstock for its 

products even in a GHG 

neutral world 

EU basic chemicals production sites and volumes
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The backdrop: Electrification and feedstock transition
create a huge energy demand hot spot in NWE

04.03.21
Stefan Lechtenböhmer -- Ports as 

Clean Energy hubs
13

Additional Electricity Demand 
for Climate neutral Steel, 
Chemicals, Cement (includes H2 
electrolysis)

Net-electricity Balance of EU-
Regions (NUTS 1) in a Low-Carbon 
Scenario inclunding Industrial 
Demands

→ RES-Potentials in 
the EU could be 
sufficient for a high 
share of self supply

→ Even in such a 
scenario NWE will be 
a demand hot-spot

→ Strong and 
competitive supply 
chains for clean 
energy will be crucial

→ This might include a 
massive exploitation 
of the North Sea



European Hydrogen Backbone

04.03.21
Stefan Lechtenböhmer -- Ports as 

Clean Energy hubs
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https://gasforclimate2050.eu/sdm_downloads/european-hydrogen-backbone/

→ A vision by major 
European gas TSOs



New challenge: 
Speeding up the phase out of natural gas 
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Natural gas in climate neutrality scenarios, Germany
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Natural gas in climate neutrality scenarios, Germany

NG phase out was already envisaged from 2030 on
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2030: –6 to –18 % 
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2040: –73 to –75 % 

vs. 2020

100 Mrd. m3

2030: -30 to -40%
vs. 2020 conceivable
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In an emergency: 

Where to disconnect NG supply first?

Public condensing power generation

40 main natural gas using 
industrial processes

Other industrial processes
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400 TWh annual savings would 

roughly equal current Russian supply 

(1100 GWh per day)

Electricity generation and industry are 

first targets for disconnection (heat 

sector exempt)

Public CHP has only limited potential 

for fuel switching.

Smaller processes and food 

processing might be further 

candidates for exemptions.



Natural gas in industrial processes in Germany, 2019*)

40 processes consuming about 140 TWh

Main sectors

• Basic chemicals

• Paper & carton

• Glass

• Secondary steel making, steel

milling and rolling

Possible criteria for emergency

disconnection:

• Fuel switch possible

• Importance of subseqent

value chains

• Options to import products

*) estimate, based on production volumes

2019

Quelle: Modellrechnung Wuppertal Institut.



Effects of a NG embargo

A first glance on value chains

Polyurethane value chain is very

important → need to import

intermediates (NH3, etc.) 

For other value chains final 

product imports are more

probable

Potentially affected industries

• Agriculture

• Automobile

• Building&construction

• Beverages

• Packaging/Logistics

• Printing

Quelle: Modellrechnung Wuppertal Institut.

!

!

Rather homogenous
bulk products



Conclusion: Climate neutral industry needs an 
integrated policy perspective

A brief example on necessary policy integration and the potential role of science
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Three Callenges

22

The 
reinvestment

challenge
The green

energy (and 
carbon) 
supply

challenge

The 
renewables

pull challenge
and the

stability of
value chains



Decarbonising energy intensive industries needs a 

policy package covering the complete value chain

23

IPCEI on 
hydrogen

Infrastructure 
development

Labelling of 
green products

Standards and 
Procurement

Buyers clubs

Innovation funds

Contracts for Difference

ETS with CBAM



An integrated climate and industrial policy is needed

Industrial trans-
formation 

(Co-evolution with
energy system
transformation)

Climate policy

Paris agreement

Climate clubs

Fit for 55 package

Clean industrial policy
package

International steel club

Energy policy

Energy transition
(expansion of renewable
electricity generation)

Electrification of heat, 
transport, processes

Energy infrastructures & 
hydrogen strategies

Industrial & trade policy

Clean industrial policy
package (part of fit for 55 

package) / Int. trade policy
/ Carbon Border

Adjustment

Resource policy

EU-Circular
Economy package

Ecodesign
Directive...

Research&
innovation

RDD&D-Policies

Horizon EU

ETS Innovation 
Funds

JEDI, Mission 
Innovation (and

steel clubs)

Structural policy / just transition 

in heavily industrialised regions: Concepts for 

regional climate neutral industry

(innovation, infrastructure, cluster formation)

A new paradigm of a climate 

and industrial policy 

would best be

Clearly target oriented

towards sustainability and 

climate neutrality as core long 

term targets (→ fit f. 55 pack.)

Integrating policies for 

climate, energy, innovation 

and resource efficiency with 

trade, growth and structural 

policies (→ fit for 55 package)

And creating a new mode of 

societal cooperation of all 

societal stakeholders

Sources: (6), (8), (9), (3) (own Figure) 24
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Energy intensive industries as new focus of global 

climate policy: COP26 Glasgow



Thank you!
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